Manipulating neurotransmitter release from astrocytes neighboring the developing new neurons in the course of adult hippocampal neurogenesis, Sultan et al. (2015) reveal that glial influence on neurogenesis ranges from controlling basic precursor cell function well into the establishment of functional circuitry. This extends the concept of the ''neurogenic niche'' and its key role into advanced stages of adult neuronal development.
Astrocytes continue to undergo dramatic changes in reputation. Once identified as the gluy filler of the gaps that the neurons leave in the brain and in more modern times at least respected as well-trained supporting staff, without whom nothing works in the brain, they increasingly make their claim for parity with the neurons. A very severe blow to the assumed nobility of the neurons has been the insight that it is astrocytes (or at least astrocyte-like cells) that are the stem cells driving much of brain development (Kriegstein and Alvarez-Buylla, 2009), so that from a neuronocentric perspective the noble neurons have not so noble origins. Astrocyte-like cells are also the stem cells in adult neurogenesis, both in the subventricular (or subependymal) zone of the lateral ventricle and in the subgranular zone (SGZ) of the hippocampal dentate gyrus (Doetsch et al., 1999; Seri et al., 2001 (Sultan et al., 2015) . They used targeted genetic manipulation to show that blocking the vesicle release from astrocytes in the hippocampal dentate gyrus reduced synapse formation and network integration of adult-born neurons, which in turn affected neuronal survival and net neurogenesis.
This finding sheds new light on the exact mechanisms by which the new neurons become integrated into the pre-existing circuitry of the dentate gyrus, but also further highlights how tightly bound neuronal destiny is to astrocytes. The study confirms that NMDA receptor activity is indeed crucial for mediating functional maturation of new neurons (Tashiro et al., 2006) but suggests that it is astrocytes rather than only the neurons that provide the critical input at this stage. It was not, however, the glutamate that had changed. The authors rather found that NMDA receptor co-activator D-serine was reduced in the manipulated mice; restoring D-serine levels abolished the phenotype. This finding, of course, has to be seen in the context of the contribution other local neurotransmitters, especially GABA, make (Ge et al., 2006) . The release of neurotransmitters from astrocytes and the extent to which they thereby might participate in signal transmission remains controversial even though Sultan et al. add a few new arguments in favor of the astrocytic contribution to that debate.
The stem cell niche is the functional unit of the stem cell itself and its immediate microenvironment, consisting of other cells, vasculature, nerve endings, and extracellular matrix. The niche both promotes stem cell activity and limits it. All major stem cell systems in the body appear to rely on niches to control stem cell activity. In the adult hippocampus, two types of astrocytes contribute to the niche: the ''vertical,'' radial-glia like astrocyte-like stem cells themselves and ''horizontal'' non-proliferative astrocytes with a slightly different antigen profile. How homogenous or diverse these two apparent classes are is not clear. But the former can generate the latter and an extreme position holds that at least under unstimulated conditions, all precursor cells ultimately convert into these astrocytes (Encinas et al., 2011) . Whether there is a way back and a re-conversion to the precursor cell pool is not known (Bonaguidi et al., 2011; Shin et al., 2015) . Non-precursor astrocytes are frequently found in the hilus, occasionally in the SGZ proper and the granule cell layer, and in larger numbers in the molecular layer. The niche itself is all about communication to and from the stem cells, and-this is the new aspect of the present study-even their much advanced progeny. Sultan and colleagues thus use the term ''niche'' partly in a rather non-conventional way, but the extension to the entire process of neurogenesis makes intuitive sense, given their findings.
In classical neurodevelopmental biology, ''neurogenesis'' equaled precursor cell proliferation, because during cortical development, for example, the determining factor is the activity of the stem cells to generate large numbers of progeny. This is substantially different in adult neurogenesis, where only a very small proportion of the newly generated cells survives. Most are eliminated even before they have made contact. But their survival is activity-dependent, and adult hippocampal neurogenesis is largely regulated at the level of survival (Gould et al., 1999; Kempermann et al., 1997; Tashiro et al., 2006) . Survival is not independent of precursor cell activity, because only cells that have been generated can survive, but ultimately the regulation of ''neurogenesis'' is bound to the control of survival and functional integration.
The extended niche perspective includes the entire process of ''neurogenesis.'' The current paper does not yet answer the question of whether this is really one single niche, or, if not, what the functional relationship between different sub-niches, such as the proliferative niche and the niche for functional integration, entails. But communication remains the central issue. And astrocytes might be the key communicators in this complex guidance structure for new neurons. From precursor cell proliferation to neuronal differentiation and survival, they structure the process of adult neurogenesis, mainly via the release of mediating molecules but presumably also through cell-cell contacts.
Sultan et al. combine recent information from astrocytic influence on synapse formation (Allen et al., 2012) with this emerging concept and show that astrocytic impact on adult neurogenesis goes beyond the first stages of neuronal development and incorporates dendritic spine formation. The involvement of astrocytes in neural transmission, however, has long been known, so that in the end, neurogenesis appears as an astrogliacontrolled process. An appealing question is to relate astrocytic heterogeneity and glial interaction to the process of adult neurogenesis. What, for example, is the link between the astrocytic control of precursor cell activity and the later stages of neuronal development?
Astrocytic impact on adult neurogenesis is complex and far-reaching. The current study shows that it might not only extend to late stages of development but also into functions historically considered neuronal. ''The niche'' would become an all-encompassing concept of neurogenesis, and astrocytes appear to orchestrate what happens within it.
